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Description 

Background of the Invention 

This invention relates to optical fiber connectors. 

Optical connectors are necessary throughout 
lightwave systems wherever it is desired to optically 
couple two or more fibers together. Typical connec- 
tors employ a glass ferrule in which the fibers are sit- 
uated. The ferrules are inserted within opposite ends 
of a sleeve so that the ferrules, and therefore the fib- 
ers, are aligned. In one form of connector, the ferrule 
is locked into the sleeve by means of rotating the fer- 
rule until a tab on the sleeve is engaged by a collar 
mounted around the ferrule (See, for example, U.S. 
Patent 4,738,508 issued to Palmquist). Other types of 
connectors employ a latching mechanism to lock the 
ferrule into the sleeve (See, e.g. U.S. Patent 
4,240,695 issued to Evans; U.S. Patent 4,327,964 is- 
sued to Haesly; and U.S. Patent 4,611,887 issued to 
Glover). Latching mechanisms have also been pro- 
posed for male-female optical connector configura- 
tions (See, e.g. U.S. Patent 4,225,214 issued to 
Hodge et al). 

U.S.-A-4,268,115 describes an optical fiber con- 
nector comprising a ferrule for receiving an optical fib- 
er, the ferrule having a forward and a rearward end, 
and a sleeve for receiving the ferrule therein at one 
end, the surface of the sleeve including at least one 
hole at said one end. 

While adequate for most applications, most pre- 
sently-available connectors cannot be easily adapted 
for use where a high density of fiber arrays is re- 
quired. For example, in providing lightwave commu- 
nications to each home, the fibers must be housed in 
underground closures where space is severely limit- 
ed. This may require, for example, an array of 864 fib- 
ers in a panel measuring 38 cm high, 46 cm wide and 
25 cm deep, which translates into a center-to-center 
spacing for the fibers of just 1.02 cm. In such dense 
arrays, it is difficult, if not impossible, for a technician 
to remove a fiber connector which requires either ro- 
tation or latch tripping by insertion of a hand around 
the connector in the space between adjacent connec- 
tors. 

In order to deal with this problem, it has been pro- 
posed to provide a connector with a rotating mecha- 
nism which engages tabs on the connector sleeve so 
that the fiber can be inserted and removed by a long- 
itudinal force exerted on the fiber. 

It is, therefore, an object of the invention to pro- 
vide an alternative design of optical fiber connectors 
which can be used conveniently in dense fiber arrays. 

According to the present invention there is provid- 
ed a connector as defined in claim 1 . 

This and other objects are achieved in accor- 
dance with an embodiment of the invention which Is 
an optical fiber connector comprising a ferrule adapt- 



ed for insertion of at least one optical fiber therein. 
The ferrule has a forward end and a rearward end. A 
sleeve is adapted to receive the ferrule therein at one 
end so that the forward end of the ferrule is aligned 

5 with another ferrule inserted in the opposite end of the 
sleeve. The surface of the sleeve includes at least 
one hole at each end. The connector further includes 
a collar mounted near the rearward end of the ferrule 
and including at least one locking tab adapted to en- 

w gage said hole in the sleeve so that the ferrule is se- 
cured within the sleeve. 

Brief Description of the Drawing 

15 These and other features of the invention are de- 

lineated in detail in the following description. In the 
drawing: 

FIG. 1 is a perspective view of a connector in ac- 
cordance with an embodiment of the invention; 

20 FIG. 2 is a cross-sectional view of the connector 

in accordance with the same embodiment; 
FIG. 3 is a partly cutaway view of a portion of the 
connector of FIGS. 1 and 2; and 
FIG. 4 is a perspective view, illustrating a tool for 

25 insertion and removal of optical fibers for use with 
the connector of FIGS. 1 , 2 and 3. 
It will be appreciated that, for purposes of illustra- 
tion, these figures are not necessarily drawn to scale. 

30 Detailed Description 

The basic components of the connector in accor- 
dance with one embodiment are illustrated in the per- 
spective view of FIG. 1, the cross-sectional view of 

35 FIG. 2, which is rotated approximately 90 degrees 
with respect to the view of FIG. 1 for illustrative pur- 
poses, and the partly cutaway view of FIG. 3. The 
sleeve 10 is cylindrical with open ends 11 and 12 for 
receiving fiber "plugs" 13 and 14 therein. The sleeve 

40 is typically mounted within a panel (not shown) along 
with other connections so that the ends 1 1 and 1 2 pro- 
trude from opposite surfaces of the panel. Each end 
of the sleeve includes an alignment groove 15 and 16 
and a pair of opposed locking holes (17, 18 and 19, 

45 20 respectively). The sleeve also includes an insert, 
21 of FIG. 2, at the center for receiving and aligning 
the forward ends of each plug. It should be appreci- 
ated that, although the sleeve is shown with the slots 
1 5 and 1 6 on top, the sleeve would typically be mount- 

50 ed in the panel with the slots downward to facilitate 
cleaning and draining of the connectors. 

Each plug, 13 and 14, is essentially identical, and 
so attention will be directed only to plug 14 for purpos- 
es of description. The forward portion of the plug in- 

55 eludes a ferrule 22, typically made of glass, which has 
a bare optical fiber, 23 of FIG. 3, inserted therein. The 
ferrule is mounted within a barrel member 24 which is 
essentially cylindrical but includes a larger outer di- 
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ameter section at the forward portion and a smaller 
diameter section at the rearward portion. The larger 
diameter section houses the ferrule and also includes 
an alignment tab 25 adapted for insertion in the slit 1 6 
at the end of the sleeve. The inner portion of the small- 5 
er diameter section includes a tapered cavity, 32, 
which houses the fiber and its protective jacket, 33 
(See FIG. 3). The barrel is typically made of polycar- 
bonate. Mounted over the outer surface of the smaller 
diameter section is a spring element, 26. 10 

A substantially cylindrical locking collar, 28, or 
spring like tube member is mounted over the rear- 
ward portion of the smaller diameter section of the 
barrel with the spring situated between it and the larg- 
er diameter section of the barrel. A slit 29 in the collar 15 
engages a strip 27 formed on the outer surface of the 
smaller diameter section of the barrel so that the col- 
lar is aligned with the tab 25. The collar, which is typ- 
ically made of reinforced flexible polycarbonate mate- 
rial, includes a pair of opposing tabs 35, 36 on its rear- 20 
ward surface portion. 

The jacketed fiber extends out of the rearward 
portion of the barrel as shown. A strain relief member 
31 can be provided at this portion by slipping the relief 
member over the rearward portion of the barrel be- 25 
hind the collar. 

FIG. 2 illustrates in a cross-sectional view the in- 
sertion of both plugs 1 3 and 1 4 in the sleeve 1 0. In the 
case of plug 14, for example, tab 25 is inserted in slot 
16 (FIG. 1) so that the ferrule 22 is introduced into 30 
member 21 . This aligns the fiber (23 of FIG. 3) in plug 
1 4 with the fiber of plug 1 3. The pressure on the collar, 
28, causes spring 26 to contract. Pressure is applied 
to collar 28 until the two tabs, 35 and 36, engage the 
holes 19 and 20 in the sleeve. At this point, the plug 35 
is locked into the sleeve. To remove the plug, the tabs 

35 and 36 are depressed so they no longer make con- 
tact with the walls of the holes 19 and 20. The spring 
26 will then force the plug out sufficiently so that the 
tabs clear the area of the holes and the plug can then 40 
be completely removed. For purposes of illustration, 
plug 13 is shown in the unlocked position. 

It will be noted that since the locking tabs 35 and 

36 are entirely within the outer diameter of the sleeve 

1 0, this type of latching mechanism requires no addi- 45 
tional space and, therefore, the connector can be 
used in spaces where the fibers are closely spaced. 

A simple tool, such as is illustrated in FIG. 4, can 
be utilized for insertion and removal of the plugs to 
eliminate the need for grasping the connector in the 50 
area of the sleeve. The tool includes a handle 41 with 
one end, 42 adapted for insertion of the plug and the 
opposite end, 43, adapted for removal of the plug. The 
handle is essentially a hollow cylinder with longitudi- 
nal slits of different sizes on both ends. The insertion 55 
portion, 42, is also a hollow cylinder with a slit but with 
a smaller outer diameter than the handle. The smaller 
outer diameter essentially matches the outer diame- 



ter of the collar 28. The inner diameter of insertion 
portion 42 is sufficient so that the tool can be inserted 
over the rearward section of the barrel 24 and over 
the strain relief member 31. The insertion portion, 
therefore, provides a force to the collar until the tabs 
of the collar engage the holes 1 9 and 20 of the sleeve. 

The opposite portion, 43, of the handle is adapted 
for removal of the plug. Aslidably mounted element, 
44, is inserted into this end of the handle. The sliding 
member includes a slit for insertion over the barrel 
and fiber, and the inner diameter of the sliding mem- 
ber is sufficient to fit over the sleeve 10. The sliding 
member includes on its outer surface a pair of oppos- 
ing hammers, 45 and 46, which protrude beyond the 
outer diameter of the sliding member. Included in the 
inner surface of the sliding member is a guide mem- 
ber 47 and a pair of stops, 48 and 49. The guide mem- 
ber 47 aligns with the slit 16 in the sleeve and the 
stops make contact with the sleeve 10 when this end 
of the tool is inserted over the sleeve 10. Once the 
stops make contact, the hammers are positioned over 
the holes 1 9 and 20 of the sleeves. Further longitudi- 
nal pressure on the handle causes the member 44 to 
slide with respect to handle 41 . When the edge of the 
handle reaches the ends of the hammers, the ham- 
mers will be depressed into the holes 1 9 and 20 in the 
sleeve to make contact with and release the tabs 35 
and 36 of the locking collar. Pulling on the tool causes 
the sliding member to slide in the opposite direction 
to disengage the hammers from the holes. The tool 
and the plug can then be removed. 

Of course, other types of tools may be designed 
for the purpose of insertion and removal of the con- 
nector according to the invention. 

Various modifications of the invention will be- 
come apparent to those skilled in the art. For exam- 
ple, the locking holes can be round, rather than rec- 
tangular as shown, with the locking tabs having 
rounded rear edges. In addition, although the inven- 
tion is shown for connecting two fibers together, it is 
also applicable to connecting a fiber to a light emitting 
device or photodetector where such a device is situ- 
ated at one end of the sleeve. All such variations 
which basically rely on the teaching through which the 
invention has advanced the art are properly consid- 
ered within the scope of the invention. 



Claims 

1. An optical fiber connector for a close packed, 
high density array of connectors, said connector 
comprising: 

a ferrule (22) adapted for receiving therein 
at least one optical fiber (23), said ferrule having 
a forward end and a rearward end; and 

a sleeve (10) adapted to receive said fer- 
rule therein at one end (12); 
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the surface of said sleeve includes at least 
one hole (19) at said one end, characterised in 
that the ferrule is mounted within a forward sec- 
tion of a barrel member (24), the barrel member 
being substantially cylindrical and the forward 5 
section including a portion of relatively larger out- 
er diameter and the rearward section including a 
portion of relatively smaller outer diameter, and 

a spring-li ke tube member (28) or collar of 
substantially the same diameter as said larger 10 
outer diameter is mounted near the rearward end 
of the barrel and includes at least one outwardly 
projecting locking tab (35) adapted to engage 
said hole in the sleeve upon insertion, so that said 
barrel is latched within the sleeve, whereby said 15 
barrel can be removed from the sleeve with the 
aid of a tubular tool adapted to slide from the rear 
over the barrel and the sleeve, the tubular tool 
having means for engaging and pressing the 
locking tab inwardly so that the barrel can disen- 20 
gage the sleeve and be removed from the sleeve 
by a rearward longitudinal force. 

2. The device according to claim 1 wherein the 
sleeve includes a pair of holes (1 9,20) at diamet- 25 
rically opposite portions of the surface of said 
sleeve, and the tube member includes a pair of 
locking tabs (35,36) adapted to engage the holes. 

3. The device according to claim 4 further compris- 30 
ing a helical spring (26) around the barrel be- 
tween the larger diameter portion and the collar. 

4. The device according to claim 4 wherein the por- 
tion of the smaller diameter section includes a 35 
raised alignment strip (27), and the collar is sub- 
stantially cylindrical with a slit (29) adapted to en- 
gage the alignment strip. 

5. The device according to claim 4 wherein the 40 
sleeve includes an alignment slot (16) at said one 
end, and the larger diameter section of the barrel 
includes an alignment tab (25) which is adapted 

for insertion in said slot. 

45 

6. The device according to claim 1 wherein the tab 
extremities are within the outer surface of the 
sleeve when engaged in said holes. 

7. The device according to claim 1 wherein the 50 
sleeve includes an end (11) opposite to said one 

end (12) for receiving another ferrule therein 
which is aligned with said ferrule. 



Patentanspruche 

1. Optischer Faserverbinder fur ein eng gepacktes, 



hochdichtes Feld von Verbindern, wobei der Ver- 
binder umfaBt 

eine Ring-Aufnahme (22) zum Aufnehmen wenig- 
stens einer optischen Faser (23) in dieser, wobei 
die Ring-Aufnahme ein vorderseitiges und ein 
ruckseitiges Ende hat, und 
eine Hulse (10), in der die Ring-Aufnahme an ei- 
nem Ende (12) aufgenommen werden kann, wo- 
bei die Oberfldche der Hulse wenigstens eine 
Offnung (19) an dem einen Ende enthalt, 
dadurch gekennzeichnet, 
daB die Ring-Aufnahme in einem vorderen Ab- 
schnitt eines zylindrischen Elements (24) befe- 
stigt ist, wobei das zylindrische Element im we- 
sentlichen zylind risen ist und der vordere Ab- 
schnitt einen Anteil mit relativ groBerem auBerem 
Durchmesser und der ruckwartige Abschnitt ei- 
nen Anteil mit relativ kleinerem SuBerem Durch- 
messer umfaBt, und 

wobei ein federartiges Rdhrenelement (28) oder 
Kragen von im wesentlichen dem gleichen 
Durchmesser wie dergroBere auBere Durchmes- 
ser nahe dem ruckseitigen Ende des zylindri- 
schen Elements befestigt ist und wenigstens ei- 
nen nach auBen vorstehenden Verriegelungsvor- 
sprung (35) umfaBt, der mit der Offnung in der 
Hulse beim Einfugen so in Eingriff geraten kann, 
daB das zylindrische Element innerhalb der Hul- 
se verrastet ist, wobei das zylindrische Element 
von der Hulse mit Hilfe eines rohrenformigen 
Werkzeugs entfernt werden kann, welches von 
hinten uber das zylindrische Element und die Hul- 
se gleiten kann, wobei das zylindrische Werk- 
zeug eine Einrichtung fur das Eingreifen und 
Drucken des Verriegelungsvorsprungs nach in- 
nen so aufweist, daB das zylindrische Element 
mit der Hulse auBer Eingriff geraten kann und 
durch eine Ruckwartskraft in Langsrichtung aus 
der Hulse entfernt werden kann. 

2. Einrichtung nach Anspruch 1, 

in welcher die Hulse ein Paar von Offnungen (1 9, 
20) an diametral entgegengesetzten Anteilen der 
Oberf lache der Hulse umfaBt und das Rdhren- 
element ein Paar von Verriegelungsvorsprungen 
(35, 36) umfaBt, welche mit den Offnungen in Ein- 
griff geraten konnen. 

3. Einrichtung nach Anspruch 4, 

ferner umfassend eine Schraubenfeder (26) urn 
das zylindrische Element zwischen dem Ab- 
schnitt mit groBerem Durchmesser und dem Kra- 
gen. 

4. Einrichtung nach Anspruch 4, 

in welcher der Anteil des Abschnitts mit kleinerem 
Durchmesser einen erhohten Ausrichtungsstrei- 
fen (27) umfaBt und der Kragen im wesentlichen 
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zylindrisch ist mit einem SchNtz (29), der mit dem 
Ausrichtungsstreifen in Eingriff geraten kann. 

5. Einrichtung nach Anspruch 4, 

in welcher die Hulse einen Ausrichtungsschlitz 
(16) an dem einen Ende enthalt und der Abschnitt 
mit grolierem Durchmesser des zylindrischen 
Elementes einen Ausrichtungsvorsprung (25) 
umfa&t, der in den Schlitz eingef ugt werden kann. 

6. Einrichtung nach Anspruch 1 , 

in welcher die Extremitaten des Vorsprungs in- 
nerhaib der aulieren Oberflache der Hulse lie- 
gen, wenn diese mit den Offnungen in Eingriff 
stehen. 

7. Einrichtung nach Anspruch 1 , 

in welcher die Hulse ein Ende (11) gegenuber 
dem Ende (12) enthalt, um eine weitere Aufnah- 
me darin aufzunehmen, welche zu der Aufnahme 
justiert ist. 



Revendications 

1 . Connecteur de fibres optiques pour un reseau de 
connecteurs, compact et de haute density, ledit 
connecteur comprenant : 

une virole (22) propre a recevoir au moins 
une fibre optique (23), ladite virole comportant 
une extremity anterieure et une extremity poste- 
rieure, et 

un manchon (10) propre a recevoir ladite 
virole dans Tune de ses extremites (12), 

la surface dudit manchon comprenant au 
moins un orifice (19) a ladite extr6mite, caracte- 
rise en ce que la virole est montee a Tinterieur de 
!a section anterieure d'un barillet (24), le barillet 
etant pour I'essentiel cylindrique et sa section an- 
terieure presentant une partie de diametre exte- 
rieur relativement plus grand et sa section poste- 
rieure presentant une partie de diametre exte- 
rieur relativement plus petit, et 

une bague a ressort (28) ou collier d'un 
diametre sensiblement identique au plus grand 
desdits diametres exterieurs est montee pres de 
I'extr6mit6 posterieure du barillet et comporte au 
moins un onglet de blocage saillant vers I'exte- 
rieur (35) propre a s'engager dans I'orif ice du 
manchon tors de ('insertion, de sorte que ledit ba- 
rillet est verrouille dans le manchon, ledit barillet 
pouvant etre ext rait du manchon a I'aide d'un ou- 
til tubulaire adapte pour glisser a partir de I'arrie- 
re par-dessus le barillet et le manchon, I'outil tu- 
bulaire presentant un dispositif pour engager et 
pousser I'onglet de blocage vers I'interieur, de 
sorte que le barillet puisse sortir du manchon et 
6tre extrait du manchon par une force longitudi- 



nale exercee vers I'arriere. 

2. Dispositif selon la revendication 1, dans lequel le 
manchon comporte une paire d'orifices (19, 20) 
5 situes en des points diam6t ralement opposes de 

la surface dudit manchon et la bague comporte 
une paire d'onglets de blocage (35, 36) propres 
a s'engager dans les orifices. 

10 3. Dispositif selon la revendication 4 (sic), caracte- 
rise en ce qu'il comprend en outre un ressort he- 
licoTdal (26) autour du barillet entre la partie de 
plus grand diametre et le collier. 

15 4. Dispositif selon la revendication 4 (sic), caracte- 
rise en ce que la partie de la section de plus petit 
diametre comprend une languette d'alignement 
prof ilee (27), et le collier est sensiblement cylin- 
drique et comporte une rainure (29) destined a re- 

20 cevoir la languette d'alignement. 

5. Dispositif selon la revendication 4, caracterise en 
ce que le manchon comporte une rainure d'ali- 
gnement (16) a ladite une extremity et la section 

25 de plus grand diametre du barillet comporte un 
ergot d'alignement (25) qui est propre a s'inserer 
dans ladite rainure. 

6. Dispositif selon la revendication 1, caracterise en 
30 ce que les extremes de I'onglet se trouvent a 

I'interieur de la surface externe du manchon 
quand elles sont engagees dans lesdits orifices. 

7. Dispositif selon la revendication 1, caracterise en 
35 ce que le manchon comprend une extremite (11) 

opposed a ladite une extr6mit6 (12) pour recevoir 
une autre virole qui est alignee sur ladite virole. 
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